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Abstract of JP11 326610 

PROBLEM TO BE SOLVED: To obtain a light diffusion plate, capable of forming an optical element 
and liquid crystal display device, which can have fine areas with optical anisotropy formed through an 
easy operation and have a superior uniform distribution of them and is hard to be generated of a 
decrease in contrast and white out-of-focus of a black display even when arranged between a liquid 
crystal cell and a polarizing plate for the purpose of preventing blurring and out-of-focus of an image. 
SOLUTION: The light diffusion plate has microcrystal areas (e), consisting of identical macromolecules. 
dispersed and distributed in a transparent macromolecular film 1 and also has differences in refractive 
indices between the microcrystal areas and other parts to have light scattering property, the optical 
element consists of a laminated body of the light diffusion plate and a polarizing plate, and the liquid 
crystal display device has the light diffusion plate or optical element on one or both the sides of the 
liquid crystal cell. Consequently, they can be mass-produced by a conventional film forming method 
and linear polarized light transmitted through the polarizing plate can be transmitted through the light 
diffusion plate, while having its polarized state maintained well or by eliminating scattering. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in the dispersion diffusibility of the linearly polarized 
light, and relates to the suitable optical diffusion plate and suitable optical element for improvement in 
the visibility of a liquid crystal display etc. 
[0002] 

'.Background of the Invention] Conventionally, what was made to carry out distributed content of the 
dissimilar material, and gave optical anisotropy into the high polymer film as an optical diffusion plate was 
<nown (JP,9-274108,A). This aims at prevention of a brightness fall of a blot of the image by interference 
Df the diffused light at the time of the incidence at the time of applying what carried out distributed 
ijontent of the transparence particle into the high polymer film till then, and the thing which carried out 
surface roughening of the front face of a high polymer film to the liquid crystal display of a reflective 
Tiold or a transparency mold etc., and outgoing radiation, remarkable-izing of dotage, and the direction of 
a transverse plane etc. 

0003] However, in order to demonstrate a good dispersion property, while it mixed the dissimilar material 
/vith the macromolecule, and it needed to be made to distribute equally and the mixed activity took the 
advanced technique into the high polymer film by making the dissimilar material into a minute field, there 
NBS a trouble with it difficult [ to achieve equalization of distribution ]. 
0004] 

.The technical technical problem of invention] Even if this invention can form the minute field which 
shows optical anisotropy by the easy activity, and is excellent also in the equal distribution nature and it 
arranges it between a liquid crystal cell and a polarizing plate for the purpose of a blot of an image or 
prevention of dotage, it makes it a technical problem to obtain the optical diffusion plate which can form 
:he optical element which cannot produce white dotage of the fall of contrast or a black display easily, 
md a liquid crystal display. 
:0005] 

'Means for Solving the Problem] The optical element and the list which are characterized by for this 
nvention to consist of a layered product which has the optical diffusion plate which the minute 
crystalline region which consists of the macromolecule same in a transparent high polymer film comes to 
carry out distributed distribution, and is characterized by for the refractive index of the minute crystalline 
egion and other parts to be different, and to be shown light-scattering nature, and its optical diffusion 
)late and polarizing plate provide with the liquid crystal display characterized by to have an 
iforementioned optical diffusion plate or an aforementioned optical element on one side or the both sides 
)f a liquid crystal cell. 
0006] 

Effect of the Invention] From a minute crystalline region and other parts consisting of the same 
nacromolecule. the optical diffusion plate by this invention can form the minute crystalline region which 
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shows optical anisotropy with sufficient equal distribution nature by the easy activity, can mass-produce 
it by the film shaping approach according to the former, and shows light-scattering nature based on the 
refractive-index difference of the minute crystalline region and other parts. The property which the 
polarization condition cancels [ which is canceled, and the linearly polarized lights are scattered about in 
shaft orientations with the large refractive-index difference which the linearly polarized light maintains 
the polarization condition good in shaft orientations with the small refractive-index difference when 
especially the other parts concerned of a high polymer film are different in a refractive index in the 
rectangular cross direction within a field, and intersects perpendicularly with it, and eases ] is shown, and 
it is amplified by superposition of a high polymer film in [ the scattering effect concerned ] multiplication. 
[0007] The maintenance nature of a polarization condition is good through an optical diffusion plate the 
aforementioned result in the linearly polarized light which penetrated the polarizing plate. Or a dispersion 
dissolution can be carried out and it can be made to penetrate. It controls that the reflected light at the 
time of incidence influences display light, and even if it arranges an optical diffusion plate between a liquid 
crystal cell and a polarizing plate for the purpose of the blot of an image and the prevention of dotage in 
the liquid crystal display of a reflective mold etc., the fall of contrast and generating of white dotage of a 
Diack display can be controlled. Visibility can be raised. 
10008] 

.Embodiment of the Invention] The minute crystalline region which consists of the macromolecule same 
n a transparent high polymer film comes to carry out distributed distribution, the refractive index of the 
Tiinute crystalline region and other parts is different, and the optical diffusion plate by this invention 
shows light-scattering nature. The example was shown in drawing 1 and drawing 2 . 1 is an optical 
diffusion plate (high polymer film), and e is a minute crystalline region. In addition, 2 is a glue line as 
occasion demands. 

.0009] The optical diffusion plate 1 by this invention may be drawing 1 from one sheet of the high 
Dolymer film which comes to carry out distributed distribution of the minute crystalline region e like 
nstantiation, and may consist of a superposition object of two-layer [ of high polymer films 11, 13, and 
15 ], or three layers or more applied to draw ing 2 like instantiation. In addition, in drawing 2 , 12 and 14 
are glue lines which paste up a high polymer film, and 2 is a glue line for pasting up the optical diffusion 
Diate 1 on other members. 

0010] There is especially no limitation about the polymer which forms a transparent high polymer film, 
3nd a proper thing can be used. Incidentally as the example, a polyester system polymer, and polystyrene 
and the styrene system polymer like an acrylonitrile styrene copolymer (AS resin) like polyethylene 
:erephthalate or polyethylenenaphthalate are raised. 

0011] Moreover, an olefin system polymer, a carbonate system polymer, the acrylic polymer like 
polymethylmethacrylate, a vinyl chloride system polymer, the cellulose system polymer like diacetyl 
cellulose or a cellulose triacetate, and nylon and the amide system polymer like aromatic polyamide like 
jolyolefine or ethylene propylene rubber that have polyethylene, polypropylene, a cycio system, or 
lorbornene structure are also raised. 

0012] Furthermore, liquid crystal polymers, such as an imide system polymer, a sulfone system polymer, 
a polyether sulphone system polymer and a polyether ether ketone system polymer, a polyphenylene 
sulfide system polymer and a vinyl alcohol system polymer, a vinylidene-chloride system polymer and a 
/inyl butyral system polymer, an ant rate system polymer and a polyoxymethylene system polymer or a 

lematic system, and a smectic system, etc. are raised. 

0013] The manufacture of a transparent high polymer film the minute crystalline region which consists of 
:he same macromolecule comes to carry out distributed distribution For example, the method which the 
Tiinute crystal in which the molecule carried out orientation is grown in the dope of a solvent **** 
nacromolecule, and fabricates it on a film. It can carry out by the method which forms the minute 
crystalline region as for which carried out extension processing of the high polymer film, and the molecule 
carried out orientation, and the proper method of making the minute crystal whose macromolecules, such 
as a method, grew the minute crystal in which heat-treated the high polymer film and the molecule 
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carried out orientation, and carried out molecular orientation generate, and dealing in it. 
[0014] Therefore, the aforementioned high polymer film can be formed by the proper approach according 
to the former, such as for example, the casting method, an extrusion method, an injection-molding 
method, and roll diffusion bonding, the flow casting fabricating method. The approach of producing the 
liquid which grew the minute crystal in the dope of a giant molecule by the casting method, the flow 
casting fabricating method, etc. is more desirable than the point of obtaining above all the high polymer 
film which is excellent in the equal distribution nature of a minute crystalline region etc. 
[0015] In the aforementioned case, the magnitude of a minute crystalline region etc. is controllable by 
conditions, such as time amount of the preservation for growing the base (polymer concentration) of a 
dope, and a crystal, and temperature. Moreover, when based on extension processing or heat treatment, 
the magnitude of a minute crystalline region etc. can be controlled by whenever [ draw magnification or 
stoving temperature ] etc. 

[0016] The light-scattering reinforcement made into the purpose can determine suitably the thickness of 
3 high polymer film thru/or an optical diffusion plate. Especially generally 5 micrometers - 1 mm is cost by 
10-500 micrometers above all 1 micrometer - 3mm from points, such as light transmittance. In addition, 
Dn the occasion of formation of a film, proper additives, such as a dispersant, a surfactant, an ultraviolet 
"ay absorbent, a color tone modifier, a flame retarder, and a release agent, an antioxidant, can be blended. 
For example. 

.0017] a high polymer film more desirable than points, such as a light-scattering property, thru/or an 
Dptical diffusion plate — magnitude — 0.05-500micrometer2 — above all, especially based on the volume 
1-100 micrometers, 10 - 70% distribution content of the minute crystalline region of 2 is carried out 
especially 5 to 80% above all 1 to 95%, and 0.1-250 micrometers of minute crystalline regions of equal 
Tiagnitude carry out [ 2 and ] distributed distribution as much as possible and equally as much as 
Dossible. 

.0018] Moreover, when applying to a liquid crystal display etc. in this invention, especially the optical 
diffusion plate that can be used preferably shows the optical anisotropy to which parts other than the 
Tiinute crystalline region in a high polymer film applied to the birefringence correspondingly. That is, when 
i2 and the average refractive index of a minute crystalline region are set to nO for the refractive index of 
:he direction which intersects perpendicularly the maximum refractive index within a field in n1 and its n1 
direction in parts other than said minute crystalline region, the part concerned satisfies formula:(n1- 
iO=**n1) != (n2-n0=**n2). 

0019] The optical diffusion plate in which the property penetrated where the linearly polarized light 
naintained the polarization condition good, and penetrated it in shaft orientations with a refractive-index 
difference small among **n1 and **n2 as described above, the linearly polarized lights were scattered 
about with the above by shaft orientations with the large refractive-index difference which intersects 
perpendicularly with it and the polarization condition is eased thru/or canceled is shown can be obtained. 

]0020] an optical diffusion plate more desirable than the point of the polarized scattering nature of the 
direction which intersects perpendicularly said linearly polarized light carried out with the maintenance 
lature of the point, i.e., a polarization condition, of making a transparency property different by the plane 
Df vibration, and it etc. — one side of the aforementioned **n1 and **n2 — 0.03 or more — above all — 
D.05 or more — especially — 0.08 or more — as much as possible — large — another side — the — it 
s [ 0.02 or less ] as much as possible [ as 0.01 especially or less ] small above all 80% or less. 
.0021] The high polymer film which satisfies the above-mentioned **n1 \=^^n2, n1 !=n2 [ i.e.. ]. can be 
obtained by giving optical anisotropy to parts other than the minute crystalline region, and the optical 
anisotropy can be given with the method to which orientation of the molecule is carried out. 
.0022] Incidentally the aforementioned molecular orientation processing can be performed using one sort 
>r two sorts or more of proper methods, the orientation method through extension mode of processing of 
others, such as uniaxial-stretching mode of processing by the free end. the fixed end. etc., a coincidence 
:ype, and biaxial-stretching mode of processing according to a formula etc. serially, the Z-axis, a rolling 
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method, electromagnetic field, etc., the flow orientation method at the time of film production, etc. 
Therefore, this high polymer film can be obtained also as a non-extending film. 
[0023] Desirable molecular orientation mode of processing which gives the aforementioned optical 
anisotropy from points, such as mass-production nature, is a method which carries out extension 
processing of the high polymer film which carries out distributed content of the minute crystalline region. 
In that case, although a brittle polymer can also be used, the polymer which is excellent in stretch nature 
can use preferably especially. In addition, with the method which carries out extension processing under 
adhesion with a heat shrink nature film, optical anisotropy can also be given in the thickness direction of 
a film. 

[0024] Although the optical diffusion plate by this invention can be formed also as a superposition object 
of a high polymer film as illustrated to dr awing 2 , the superposition-ization can demonstrate the 
multiplication-scattering effect beyond the increment in thickness, and it is advantageous. The high 
polymer film to superimpose may be the same, and may differ. 

[0025] In addition, when it superimposes the high polymer film which satisfies the above-mentioned 
**n1 !=**n2. it is desirable to carry out so that shaft orientations with a larger (or small) refractive-index 
difference than points, such as expansion of a scattering effect, may serve as parallel relation in an up- 
and-down layer. Although the as much as possible parallel thing of the parallel relation in the vertical 
layer of shaft orientations is desirable, the gap by the activity error etc. is permitted Moreover, when 
variation is in the shaft orientations of **n1 direction etc.. it is based in the average direction. As for the 
high polymer film to superimpose. **n1 or **n2 may be the same, and they may differ. 
[0026] Although the high polymer film in a superposition object may be in the condition of having only 
piled up and having placed, it is more desirable than points, such as invasion prevention of gap prevention 
of shaft orientations etc.. the foreign matter to a field side, etc.. to have pasted drawing 2 through a glue 
line 12 and 14 grades like instantiation. Proper adhesives. such as for example, a hot melt system and an 
adhesion system, can be used for the adhesion. Rather than the point which controls reflection loss, as 
much as possible, the small glue line of a refractive-index difference with a high polymer film is desirable, 
and it can also paste up in the polymer which forms a high polymer film. 

[0027] Although the optical element by this invention consists of a layered product which has the optical 
diffusion plate 1 described above as illustrated to drawing 3 . and a polarizing plate 3, it can also be made 
into the layered product which added proper optics, such as a phase contrast plate, if needed on the 
occasion of the practical use. This layered product may only be piled up. may be placed and may be 
pasted up through glue line 2 grade like the example of drawing. In superposition of the above-mentioned 
high polymer film, as the glue line, it can apply correspondingly. 

[0028] About the optic for [ said ] a laminating, a polarization division plate, a liquid crystal cell. etc. of 
especially limitation which there are not, for example, consist of back lights, such as a phase contrast 
Diate and a light guide plate, a reflecting plate, multilayers, etc. may be proper Moreover, optics which 
3arry out a laminating, such as a polarizing plate and a phase contrast plate, may be the things of various 
<inds of types. 

.0029] With a polarizing plate, with an absorption mold type, a reflective mold type, a dispersion mold 
type, and a phase contrast plate, namely, a quarter-wave length plate and 1/2 wavelength plate. Although 
there are various kinds of things, such as a thing of an oriented film type with one shaft, two shafts, etc.. 
the inclination oriented film type made to carry out molecular orientation also in the thickness direction 
Further and a liquid crystal polymer type, the type with which the phase contrast by the angle of visibility 
or the birefringence is compensated, and the type which carried out the laminating of them Any of the 
type can be used in this invention. 

.0030] The polyene oriented film like the absorption mold polarizing plate and the dehydration processing 
object of polyvinyl alcohol which dichroism matter, such as iodine and dichromatic dye. was made to stick 
:o the hydrophilic high polymer film like a polyvinyl alcohol system film, a partial formal-ized polyvinyl 
alcohol system film, and an ethylene-vinylacetate copolymer system partial saponification film, and were 
3xtended as an example of the polarizing plate incidentally described above, or the demineralization acid- 
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treatment object of a polyvinyl chloride etc. is raised. 

[0031] Moreover, the polarizing plate which prepared the transparent protection layer which consists of a 
spreading layer of plastics, a lamination layer of a film, etc. is raised for the purpose of [, such as a water 
resisting property, ] protection to one side or both sides of said polarization film. That to which 
conductive things, such as the silica whose mean diameter is 0.5~5 micrometers, an alumina, a titania and 
a zirconia, tin oxide and indium oxide, cadmium oxide, and antimony oxide, also made the transparent 
protection layer contain transparence particles, such as organic system particles, such as a certain 
inorganic system particle, bridge formation, or non~crosslinked polymer, and furthermore gave detailed 
irregularity structure to it on the front face is raised. 

[0032] in addition, as a polarizing plate, degree of polarization is higher than the point of aiming at 
improvement in brightness or contrast etc., like the above-mentioned absorption mold polarizing plate of 
dichroism matter content etc. — above all, light transmittance is 40% or more, and 99% or more of 
especially thing is preferably used for degree of polarization 95.0% or more. 

[0033] The oriented film which consists of a polymer illustrated by the above-mentioned high polymer 
Rim as an example of a phase contrast plate on the other hand, a liquid crystal polymer, and the thing 
ift^hich consists of a liquid crystal polymer of twist orientation etc. are raised above all. 
[0034] The light source of the linear light source of a cathode-ray tube (cold, heat) etc., light emitting 
diode, EL, etc., etc. is arranged on the side face of the still more transparent resin plate as an example of 
a light guide plate, and what was made to carry out outgoing radiation of the light transmitted to the resin 
Diate in the inside of a plate to the one side side of a plate by diffusion, reflection, diffraction, 
nterference, etc. is raised. 

.0035] One layer or more than two-layer can be arranged if needed in predetermined locations, such as a 
/ertical side of a light guide plate, and a side face, and auxiliary means, such as a light source holder for 
eading the diffusion plate for obtaining the prism array layer which consists of a prism sheet for 
controlling the direction of outgoing radiation of light etc., and uniform luminescence on the occasion of 
■ormation of the optical element containing a light guide plate, and the outgoing radiation light from a 
inear light source to the side face of a light guide plate, can be used as a proper combination object. 
.0036] the layered product which forms the optical element of this invention — like the above — an 
Dptical diffusion plate and a polarizing plate — you may use — optics other than a polarizing plate — one 
5ort — or two or more sorts may be used. Moreover, the laminating of the optics of the same kind, such 
3s a phase contrast plate, may be carried out more than two-layer, for example, and in that case, the 
property of the phase contrast plate of an optic etc. may be the same, and may be different. As for the 
Dptical diffusion plate in an optical element, one layer or more than two-layer may be arranged in the 
ocation where the exterior of layered products, such as the piece external surface and both the external 
surface of a layered product, and one side of the optic which forms a layered product, both sides, and the 
nterior are proper. 

0037] Although the arrangement relation between an optical diffusion plate and a polarizing plate is 
arbitrary in the optical element by this invention, it is more desirable than the point of utilizing effectively 
iransparency / dispersion property of the optical diffusion plate in the case of satisfying the above- 
nentioned **n1 !=**n2 etc. to be arranged so that the maximum refractive-index direction within a field 
yf an optical diffusion plate and the transparency shaft orientations of a polarizing plate may serve as 
>arallel relation or orthogonality relation. The linearly polarized light which penetrated the polarizing plate 
^an be scattered through an optical diffusion plate by this, or it can be made to penetrate with the 
sufficient maintenance nature of a polarization condition. In addition, aforementioned parallel or 
orthogonality relation may apply correspondingly, when it superimposes the above-mentioned high 
jolymer film. 

0038] The optical element by this invention can be preferably used for formation of a liquid crystal 
Jisplay based on the aforementioned features. The example of a liquid crystal display was shown in 
jrawing 4 . For an optical diffusion plate, and 3 and 31, a polarizing plate and 4 are [ 1 / a liquid crystal 
jell and 5 ] specular reflection plates. Drawing 4 has illustrated what was used as the liquid crystal 
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display of a reflective mold. 

[0039] It is arranged at the optical diffusion plate 1 so that the maximum refractive-index direction within 
a field may serve as parallel relation to the transparency shaft of a polarizing plate between the polarizing 
plate 3 by the side of a check by looking of the thing of **n1 !=**n2, and a liquid crystal cell 4. According 
to this, a white display can be scattered through an optical diffusion plate, a black display can be made to 
be able to penetrate, and improvement in contrast and clear-ization of an image can be achieved. 
Moreover, are scattered about when the linearly polarized light which penetrated the polarizing plate 
carries out incidence to an optical diffusion plate, and it is spread good. It can control that the reflected 
light at the time of incidence influences display light, even if it arranges an optical diffusion plate between 
a liquid crystal cell and a polarizing plate for the purpose of the blot of an image and the prevention of 
dotage in the liquid crystal display of a reflective mold etc., the fall of contrast and generating of white 
dotage of a black display can be controlled, and visibility can be raised. 

[0040] A liquid crystal display is formed by assembling suitably component parts, such as a polarizing 
plate, a liquid crystal cell, a reflecting plate or a back light, and an optic as occasion demands, and 
generally, incorporating a drive circuit etc. In this invention, except for the point using the above- 
mentioned optical diffusion plate or the above-mentioned optical element, there is especially no limitation 
and it can be formed according to the former as liquid crystal displays, such as a reflective mold, and a 
transparency mold, a mold both for reflection / transparency. 

[0041] Therefore, or it is based on this invention prepared, for example on the polarizing plate by the side 
of a check by looking on the occasion of formation of a liquid crystal display, proper optics, such as a 
ohase contrast plate for compensation formed between the other optical diffusion plate, an anti glare 
layer, an antireflection film and a protective layer, a guard plate or a liquid crystal cell, and polarizing 
Diates, such as a check-by-looking side, can be arranged suitably. In addition, as for each part article 
lA^hich forms it also about a liquid crystal display, it is desirable that adhesion unification is carried out 
through a glue line according to the optical diffusion plate of the superposition mold by above-mentioned 
this invention etc. 

[0042] The aforementioned phase contrast plate for compensation is arranged for the purpose of 
compensating the wavelength dependency of a birefringence etc. and raising visibility etc. between the 
Dolarizing plate by the side of a check by looking or/and a back light, and a liquid crystal cell etc. In 
addition, proper things, such as a phase contrast plate described above as a phase contrast plate for 
compensation according to the wavelength region etc., can be used. Moreover, the phase contrast plate 
■or compensation may consist of a phase contrast layer more than two-layer. 

.0043] The optical diffusion plate or optical element by this invention can arrange one layer or more than 
:wo-layer in the proper location of one side of a liquid crystal cell, or both sides. Incidentally as the 
arrangement gestalt, that to which the optical diffusion plate has arranged one layer or more than two- 
ayer in the proper locations between a polarizing plate, between the phase contrast plates for 
compensation and the phase contrast plate for compensation, between liquid crystal cells and a liquid 
crystal cell, and a reflecting plate etc. the polarizing plate especially optical incidence [ of that by the 
side of a check by looking ], and light transmission side is raised. 

[0044] When to diffuse the linearly polarized light of polarizing plate permeability is desired in the above It 
s desirable to arrange the optical diffusion plate of **n1 !=**n2 so that the maximum refractive-index 
direction within a field may serve as transparency shaft orientations of a polarizing plate and parallel 
-elation. When to make the linearly polarized light of polarizing plate permeability penetrate with the 
sufficient maintenance nature of a polarization condition is desired, it is desirable to arrange the optical 
diffusion plate of **n1 !=**n2 so that the maximum refractive-index direction within a field may serve as 
:ransparency shaft orientations of a polarizing plate and orthogonality relation. 
:0045] 

^Example] After leaving the 30-% of the weight methylene chloride dope of example 1 polysulfone at the 
-oom temperature for three days and growing a microcrystal. it was produced by the cast method and the 
-ligh polymer film with a thickness of 20 micrometers was obtained. The film was what contains a 
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microcrystal with a mean particle diameter of 1.0 micrometers with sufficient equal distribution nature. 
Next, extension processing of the aforementioned high polymer film was carried out at 190 degrees C, 
and refractive-index difference **n1 obtained the optical diffusion plate with which **n2 consist of an 
oriented film of 0.02 by 0.08. 

[0046] After doubling the extension processing of the PET film of example 2 amorphous substance at 90 
degrees C, it heat-treated for 10 minutes at 170 degrees C, the microcrystal was grown, the microcrystal 
with a mean particle diameter of 2.0 micrometers was contained with sufficient equal distribution nature, 
and refractive-index difference ♦*n1 obtained the optical diffusion plate with which **n2 consist of a film 
of 0.03 by 0.12. 

[0047] the 18-% of the weight dichloromethane solution containing the example of comparison 1 
polymethyl-methacrylate 300 section (the same the weight section and the following), and a cyano ** 
nematic liquid crystal (the Chisso Corp. make — ) After mixing the GR-41 100 section and obtaining a film 
with a thickness of 20 micrometers by the cast method, the extension processing of it is increased 1.2 
times at a room temperature. The optical diffusion plate in which the cyano ♦* nematic liquid crystal 
carried out distributed distribution in the state of the indeterminate form domain (about 1 micrometer of 
the **1 direction length) and with which **n2 consist [ refractive-index difference **n1 ] of a high 
polymer film of 0.007 by 0.20 was obtained. 

[0048] the example of a comparison — the silica particle used the optical diffusion plate of marketing 
i/vhich carried out distributed distribution into the transparent high polymer film. 
[0049] The optical diffusion plate obtained in the evaluation trial example and the example of a 
comparison has been arranged so that the maximum refractive-index direction of an optical diffusion 
Diate and the transparency shaft orientations of a polarizing plate may be in agreement between the 
solarizing plate whose degree of polarization of the transmitted light commercial total light transmission is 
99% at 41%, and a specular reflection plate, and the visibility of a pattern that the front face of a specular 
reflection plate was filled in, and an alphabetic character was evaluated. The result was shown in degree 
table. In addition, while the visibility when not using an optical diffusion plate (only in case of a polarizing 
Diate and specular reflection plate) was shown as an example of reference, evaluation of the manufacture 
sase of an optical diffusion plate was also shown in'the table. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical diffusion plate which the minute crystalline region which consists of the 
macromolecule same in a transparent high polymer film comes to carry out distributed distribution, and is 
characterized by the refractive index of the minute crystalline region and other parts being different, and 
showing light-scattering nature. 

[Claim 2] When n2 and the average refractive index of a minute crystalline region are set to nO for the 
refractive index of the direction where a high polymer film intersects perpendicularly the maximum 
refractiye index within a field in n1 and its n1 direction by consisting of an oriented film in claim 1, the 
other parts concerned — formula: (n1-nO=**n1) — the optical diffusion plate whose another side != (n2- 
n0=**n2) is satisfied and one of **n1 and **n2 of these is the 80% or less or more in 0.03. 
[Claim 3] The optical element characterized by consisting of a layered product which has an optical 
diffusion plate and a polarizing plate according to claim 1 or 2. 

[Claim 4] The optical element which has the maximum refractive-index direction within a field of an 
Dptical diffusion plate, and the transparency shaft orientations of a polarizing plate in parallel relation or 
Drthogonality relation in claim 3. 

.Claim 5] The liquid crystal display characterized by having claim 1, an optical diffusion plate given in 2, 
Diaim 3, or an optical element given in 4 on one side or the both sides of a liquid crystal cell. 
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